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Requested Action

Review attached submitted in response to DCI for Dicamba acid to
fulfill acute neurotoxicity requirements.

Responge

The subject study has been reviewed by Clement International Corp.;
the DER is attached.

conclusions

A single dosze of Dicamba was administered by gavage to Crl:CD BR
rats at doses of 0, 300, 600 or 1200 mg/kg. Control rats received
vehicle {(corn oil) only. Positive controls received acrylamide (50
mg/kg/day) by intraperitoneal injection on 7 consecutive days.
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LOEL = 300 ng/kg based on transiently impaired respiration,
rigidity upon handling, prodding or dropping, freezing of movement
when touched, decreased arousal and fewer rsars/minute compared to
controls, impairment of gate and righting reflex in both sexes. In
addition, males showed decreased forelimb strength, which persisted
until day 7, these effects were observed only on the day of dosing.

At 600 mg/kg, both sexes showed decreases in locomotsor activity and
males showed significant decreases in tail flick reflex and a
raised posture when placed in an open field. These effects were
also observed on the dry of dosing.

At 1200 mg/kg, both sexes shoved an impaired startle response to an
auditory stimulus. Tha effect was significant in males on day 7 and
in females on the day of dosing. In addition, males showed
decreases in body weight (5-9%), in body weight gain (24%) and food
consumption (13%) between cdays 0 and 7.

Core classification

Hinimum: This study satisfies the guideline requirements for an
acute neurotoxicity study in rats (81-8).

cc: Jess Rowland

ED_005172C_00001752-00002
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DATA EVALUATION REPORT FlNA'

Dicamba

Study Type: Acute Neurotoxicity Scresning Battery

Prepared for:

Office of Pesticide Programs
Health Effects Division
U.S. Environmental Protection Agency
1921 Jefferson Davis Highway
Arlington, VA 22202

Prepared by:
Clement International Corporation

9300 Lee Highway
Fairfax, VA 22031-1207

October 22, 1993

Principal Reviewer c‘\_,«ﬁ__. ﬁ’\w Date 101’2.11%3

Carrie Rabe,

Independent Reviewer ™ pate /of21[93

QA/QC Manager - Date |( %@ I/ 9.5
Sharon Segal, Ph.D.

Contract Number: 68D10075
Work Assignment Number: 2-137
Clement Numbey: 472

Project Officer: Caroline Gorden
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EPA Reviewer and Section Head: Signature:
Clark Swentzel, Review Section II,
Toxicology Branch 11, Health Effects Division

DATA EVALUATION REPORT

STUDY TYPE: Acute oral neuroroxicity screening battery iu rats (Guideline
series 81-8)

TEST MATERJAL: Dicamba

TOX, CHEM. NUMBER: 295 P.C. NUMBER: 029801
CAS NUMBER: 1918-00-9

SYNONYMS: None reported

STUDY NUMBER: HWA 686-177 MRID NUMBER: 427741-04

SPONSORS: Sandoz Agro, Inc.
Des Plaines, Illinois

TESTING FACILITY: Hazleton Washington, Inc.
Vienna, Virginia

TITLE OF REPORT: Acute Neurotoxicity Study of Technical Dicamba by Gavage in
Ratsg

AUTHOR: D.J. Minnema
REPORT ISSUED: Study completed May 11, 1993
QUALITY ASSURANCE: A signed Good Laboratory Practice Compliance Statement, a

signed Quality Assurance Statement, and a list of Quality Assurance
Inspections were included.

CONCLUSIONS: Dicamba was administered by gavage in a single dose to Crl:CD ER
rats at doses of 0, 300, 600, or 1,200 mg/kg. Rats at O mg/kg received
vehicle (corn oil) only. Positive controls received acrylamide (50 mg/kg/day)
by intraperitonaal injection on seven consecutive days.

NOEL < 300 wmg/kg

LOEL = 300 mg/kg based on transiently impaired respiration, rigidity upon
handling, prodding, or dropping, freezing of movement when touched, decreased
arousal anu fewer rears/minute compared to controls, impairment of gait and
righting reflex in both sexes. In addition, males showed decreased forelimb
grip strength. With the exception of the decrease in forelimb grip strength,
which persisted until day 7, these effects were observed only on the day of
dosing.

ED_005172C_00001752-00004
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In addition, at 600 mg/kg, both sexes showed decreases in locomotor activicy
and males rhowed significant decreases in tail flick reflex and a raised
posture whan placed in an open field. These effects were also observed only
on the day of dosing.

At the highest dose tested, both males and females showed an impaired starcle
response to an auditory stimulus. The effect was significant in males on
dav 7 and in females on the day of dosing. In addition, males showed
decreaces in body weight (5-9%) and in body weight gain (24%) and food
consumption (]3%) between days 0 and 7.

CORE CIASSIFICALTON: Core Minimum. Tnis study satisfies the guldeline
requirements for an acute neurotoxicity study and is classified as Core

Minimum because a NOEL was not determined. Also, no verification of the
concentration of the test material was provided.

A. MATERIALS, METHODS, AND RESULTS
1. Test Article De tio
Nama: Technical dicamba

Formula: 3,6-dichloro-2-methoxybenzolc acid
CODH
a O—CH,

a
Lot number: Batch 52103810
Purity: 86.9%; impurities not reported
Physical property: Beige flakes
Srability: HNot reported

Storage: Stored in a cool, dry place

Rationale for Dose Selection

The selection of doses used in this study was reported ro be based on
the results of a preliminary time-course study (#686-179). The
results of that study were not specified.

Test Article Prepargtion and Analyses for Purity and Stability

The purity and stability of the test material wers no: verified by
the testing facility. However, the spongor identified the purity of
the batches sent to the teating facility as 86.9% pure

(batch 52103810),

The test material was prepared for oral gavage dosing by grinding the
flakes into a powder, preparing a paste by mixing a small amount of

ED_005172C_00001752-00005
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-vehicle (corn oil) with the powoer, and adding additional vehicle to
bring the suspension to the desired concentration. Doss preparation
assumed 100% purity of the test material. Stirring was continued
until the test macterial had gone into sclution. Varification of
achievement of the desired concentrations was n.t provided. The
positive control solutions were prepared by mixing acrylamide
{assumed purity of 100%) with a 0.9% sodium chloride sclution.

animals

Crl:CD BR rats (63 males and 63 femalas) were recelved from Charles
River Laboratorles, Inc., Raleigh, North Carolina. The rats were
approximately 4 weeks old upon arrival and were housed 2/cage (same
sex) in stalnless-steel wire wesh cages. The animal room was
operated on a 12-hour light/dark cycle, and temperature and relative
humidity ranged between 70.2°F and 76.0°F and between 28.8% and
69.7%, respectively. Feed (Purina Certified Rodent Chow #5002) and
water were available gd libitum,

Fifty rats of each sex were randomly allncated (10/sex/dose) using a
computerized random number generatlon system to five treatment groups
after removal of animals with clinical signs or extreme body welghts.

Number of Animals
Group Hales Females

Vehicle contreal (corn oll) 10 10

300 mz/kg 10 10

600 mg/kg 10 10

1,200 mg/kg 10 10

Positive contrel 10 10
{acrylamide, 50 mg/kg)

Treatment groups were selected such that the mean body weights of
each group were not significantly different. At the time of the
first exposure to the test material, the rats were approximately

7 weeks old, and males and females ranged in weight from 216 to 263 g
and from 159 to 208 g, respectively. The rats were uniquely
identified with implanted microchips. Animals were exposed to a
reversed light/dark cycle (i.e., light from 8 p.m. uncil 8§ a.m., dark
from 8 a.m, to 8 p.m.).

Dosing Regimen

The vehicle control and test material were administered as a single
gavage dose (5 mL/kg). The positive control (acrylamide, 50 mg/kg)
was administered by intraperitoneal injection (1 mL/kg) once daily
for 7 consecutive days. The vehicle control and test material
solutions were coded so that the laboratory personnel would not know -
which dose the animals received.

ED_005172C_00001752-00006
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Body weight, bcdy weight gain, and food consumprion were analyzed
using a one-way analysis of varliance. Prior to the analysis of
variance, Levene's test was used Co assess lLomogeneity of vericnces.
1f variances were heterogeneous, data were transformed (rank
transformations} to achieve homogeneity. Analysis of varlance was
then performed. If the result was significant (ps0.05), Dunnectt's
test was used to analyze for differences between the control and
treated groups.

Behavioral data (step latency, number of rears, number of urine
pools, number of fecal boli, startle data, tail flick latency, fore-
and hindlimb grip strength, landing foot splay. and total acctivicy
counts (in 5 minute block%s) were analyzed by a factorial analysis of
variance with repeated measures, If the result was significant (by
dose or time), univariate analysis of doses to control was performed,.

General Observations

(a) Mortalitv/moribundicy/survival

Animals were observed twice daily for mortality/moribundity.
One male at 1,200 mg /kg was found dead on the day after dosing.
It is probable that this death was treatment-related. Necropsy
of this animal revealed dark red Jungs.

Clinical observations

Animals were observed once dally for overt adverse clinical
signs. In addition, detailled physical examinations for adverse
clinical signs were made weekly,

Ho overt signs of toxlcity were observed.

Body welghts/fooa consumption

Body weights--Individual body weights were determined prior to
dosing and at days 7 and 14,

Statistically significant decreases in body weight were cbserved
in males at 1,200 mg/kg and in both males and females in the
positive contrel group at the day-7 and day-14 weighings

{Table 1)}.

Mean body weight gains of males at 1,200 mg/kg were significantly
decreased over the interval of days 0-7. Both males and females
in the positive control groups showed significant decreases in
body weight gain over the intervals of days 0-7 and 0=14

(Table 1).

7/

ED_005172C_00001752-00007
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Table 1. Mean Body Weight and Body Weight Cain
for Rats Civen Technical Dicamba by Cavage®®b:¢

Wean Body Weight (g ¢ 5.0.) by Dose Level (ag/kp)

300

&00

1200

Positive centrol

260.2 ¢ 16.4
2946.9 ¢ 19.4
J8.6 2 3.6

185.7 2 9.4
202.8 g 15.4
226.2 £ 18.7

231.2 ¢ 10.8
(96)
282.7 ¢ 17.6

(95
334.6 ¢ 21.4
(96}

181.0 & 8.2

{100}
206.2 g 10.2
{1013
230.3 = 15.1
(103)

Hales

233.3 & 10,3
(97)
202.1 2 16.0

(95)
339.1 ¢ 19.8
{973

fesmlieg

176.3 ¢ 11.8
(96)
193.4 ¢ 16.3
]

(%53
217.9 ¢ 17,0
1879

229.5 2 7.2
{953
271.3 ¢ 12.4%0

(913
323.7 ¢ 15,9
{93y

182.2 £ 11.2
{101)
203.2 + 12.9

{100)
232.2 5 20.9
(106)

235.7 1 11.3
(98
254.1 ¢ 9.3ue

(84)
312.6 & 12,70
(90)

175.2 ¢ 11.8
{97
175.0 & 16.8¢%e

(88)
198.4 ¢ 17,19
(a8

Hesn Body Weight Gain (g & 5.D.) by Doee Level (mg/ke)

300

600

1200

Positive control

6.7 ¢ 11
51.7 2 5.0
108.4 & 11.5

22.11 8.2
21.4 ¢ 6.9
3.5 2 11.8

(1003
103.4 £ 11,7
(¥5)

235.2 2 6.3
{105)
26.1 ¢ 8.4
(122)

49.3 ¢ 10.5
(1135

Hales
48.8 2 7.5
.7}

(84)
57.0 2 4.6
(1103
105.8 1 11.4
(98)

Eampigs
19.1 2 6.3
(84)
26.5 ¢ 5.3
{114)

43,63 7.1
(1003

43.3 ¢« 7.3

(763
52.3 2 8.2
{101)
9.7 ¢ 10.6
)]

6.9 ¢ 77w
1745

0.2 & 12, 3w

(0}
3.6 2 10.4
{109
23.2 ¢ 10,50
£53)

, Dats extracted from Study WA 684-177, Tebles 2A and 28
Husbers in parentheses indicete percent of comtrol
&pt the 1200-mg/kg mmles for which B = 9 on days 7 and 146, and over the pericds

K =10 for all groups exc

of days 0=F, 7=14, and O-9
* significently different from control; p 5 0.0%

4.

*® Signifieantly different from control; p 5 0.01

ED_005172C_00001752-00008
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Food consumption--Individual food consumption values were
determined weekly.

Mean total weekly food consumption was significantly decreased in
males at 1,200 mg/kg during the flrst week of the study (Table
2). HMean total weekly food consumption vaiues in males and
femaleas In the vehicle control group were also decreased during
this interval.

Functional observarional bLattery

Animals were evaluated based on the following end points prior te
dosing, within 0.5-2.5 hours of dosing, and on days 7 and la,

All observations except performance evaluations were cunducted in
carkeaed rooms with red light illumination. Following the home
cage observations, the animals were moved to an encloied area
meaguring 66 (length) x 48 (width) x 30.5 (height) cm and were
observed for 1 minute to determine rhe presence of the pen fiala
parameters. Response observations were also measured in this
enclosed area. Detailed descriptions of the response
observations, performance measures, and startle response and
locomotor activity measurements as well as criteria used to
assess the behavioral end poincs are attached as Appendix 1.

ome Cage Observaricns Open Field Observations

Posture®

Galex

Arousal*x
Cireling*
Stereotypy¥*
Convulsions¥
Tremors#*
Urination*
Defecation*
Latency to first step
Number of rears

Ease of removal from cage¥*

Ease of handling/body tone%*

Palpebral closure*

Color of tears/deposits
around eyes®*

Respirartion*

Salivation¥*

Appearance of fur*

Convulsions/tremors*

Piloerection*

Writhing

Excessive vocalization¥

Exophthalmus* Response Observations

Postura/gaice

X Lacrimation*

e 2

X
X
X
X
X
£
X
X
X
X
X

PP S PC PG G DG P

Approach response®
Catalepsy withdrawal
Rizhting reflex*
Olfactory response
Pupil response*
Touch response*

Performance Measures

X Tail flick latency*
X Landing foot splay*
X Forelimb grip strength*
X Hindlimb grip strength*
X Rectal body temperature*

Locomotor activity*
Automated startle response¥

Pk P pd pd pE D

*Recommended by Subdivision F (March 1991) Guidelines

Several parameters assessed by the functional observational
battery were affected by exposure to the dicamba (Tables 3-5).

ED_005172C_00001752-00009
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Mean Food Consumption for Rats Given Technical Dicamba by Gavage®b.¢

¥een Food Comnsusption (g/ret ¢ 5.0.) by Dose Level (mg/kg)

300

600

1200

Positive control

184.3 & 4.1
198.6 2 24,6

g-/ 135.0 ¢ 12.4
7-14 149.5 ¢ 20.7

173.8 2 15.9

(94)
190.0 & 14.9
(94)

130.6 2 11.1
(97

1469.9 ¢ 22.0
{100}

Males
174.7 ¢ 12.3

{93)
193.5 2 14,6
{%8)

Eemilen
127.0 & 10.0
84

(94)
167.4 ¢ 9.3
(933

160.7 ¢ 11.2¢

161.8 ¢ 8,29
n

192.9 ¢ 16.4
{100

98.2 & 10,9+
{713

137.8 2 141
[§74)

S Dats extracted from Study WA 686-177, Teble 3

¥ Wusbers in parentheses indicats percent of control
H = 10 for all groups except the 1200-mp/kg males for shich N = 9 fop days O-7 arcd N = 8 for days 7-14.

e Signiticently different from control; p 5 0.01

T R SN N T

DUEE PR 1 At e AR T e T

/b

S N g O A R R B, S B A o b
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Table 3a. Functional Observational Battery for Male Rats
Given Technical Dicamba by Gavage®:®

Incidence or HMagnitude (meen 3 §.D.) of Obssrvation by Dose Level (mg/kg)

Positive
Paremster 300 &00 1200 control

Hand| ing/body tone-rigidicy
0.%-2.% hr 0/10 8710 8/10
7d 0s10 0710 o/9
146 d 0/10 0s10 079

Posture—raised
0.5-2.% hr 0710 §/10 5710
Td 9710 0/10 09
14 @ 8710 0710 os%

Gait-impaired
0.5-2.5 hr 8/10 (1H° 10710 ¢1.7) 10710 (1.9
7d 0710 0/10 o/
% d 0/10 0/10 0/

Arousel=hyposlery
pra-dose 0710 0710 1719
0.5-2.% hr 2710 &/10 7710
7d /10 2/10
14 d 2710

fears (resrs/mim
pre-dose
0.5-2.5 hr
7Td
14 d

Touch response~freezes when
touched
0.5-2.5 br

7d
14 d

Tail flick lstency (szee)
pre-dose
0.5-2.5 hr
7d
% ¢

G B~ 00 o0
»

« .

3 @ 28 R

il o
. = .
B~ o~ O
bé B 5
ul—i!d@

forelimb grip strength (g) -
pre-doge

0.5-2.5 hr
7Td 1228 & 124
14 d 12839 ¢ 138

Righting refles-uncoordinated
pre-dose 0/10 2/10 1710
0.5-2.5 he 2710 7710 1710
74 1710 2740 0/9
16 d 0710 0710 /9

Righting reflex-lands on side
0.5-2.5 hr 0/10 3710 7710
7d L7190 0710 0/9
16 d 0s40 0/10 o

Righting reflex=lands on back
0.5-2.9 hr o710 /10 1710
7d 8710 g/710 09
14 d 0710 0710 a9

Jgd

1043 ¢ 118w
1269 ¢ 208 11483 & 172

ot

s gl
g2
[ Y
:—.‘
L]

ED_005172C_00001752-00011
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Table Ja (continued)

Incidence or Wagnitude (mesn s $.0.) of Observation by Dose Level (mg/kg)

Positive
Porasater 300 1200 controt

Respiratior-impaired
0.5-2.5 nr 8710 1710 (1® 2/10 ¢ &/10 ¢1.2%)
7Td 8/10 0710 0710 0/9
1% d 0710 0/10 0710 0s9

Uther Signe
pre-dose 5/10 0710 0/10,
0.5-2.5 ne 8710 9s10° &710%°
7d 6710 0790 09
16 d 0710 6710 0/9

Hindl {mb grip strength (g)
pre-dose 118 2 110 345 5 76
0.5-2.5 hr 554 2 87 4386 ¢ 72
7d 813 2 127 707 & 112
14 d 939 ¢ 120 1 832 ¢ 129

: Date extracted from Study M4 686177, Tebles 48, 46, 38, 5C, 51, 5W, &8, &F, 60, TA, 7C, ared 70
M= 10 for all groups eacept the 1200-mp/kg meles for which ¥ = 9 on gays 7 and Y4,

© Values in parentheses indicate degree of impairment (0 = normal, 1 = siightly impsired,

a 2 » moderstely impeired, and 3 s seversly jmpaired).

o One snisal bit cotton swab during ol factory resporme test,

¢ Animsl became rigid upon dropping (righting reflex) end in scme cased, touch response.
fepeated muscle contrections of dorssl surface,

Significantly diffarent from contrals; p 5 0.08

| &

. . . . [ . .. . L Ne el wir e o kg o e haas oL PO R ".-“'—w Gt _‘v-.n.
o RO s o G S T 3 B IR it bt b s S T R e el A etpernan £ TR ST A 5 i A A B
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Table 3b. Functivnal Observational Battery for Female Rats
“iven Technical Dicamba by Cavage®®

Incidence or Megnituds (mean ¢ 5.0.) of Obmervation by Dose Level (mg/kg)

Pogitive
Paramater 300 &00 cantrol

Hand| ing/body tore=rigidity
0.5-2.8 hr 8s10 10710 8710
7d 0710 0710 0710
14 d 0710 0710 0710

Posture-raised
0.5-2.5 hr 8710 6710 0710
7d 06710 710 1710
14 d 0710 0710 1710

Gof t=impaired
0.5-2.5 hr 10790 (1.4) 10710 (1.9) 0/10
7d b71a 0710 10716
1% d 0/10 6710 10710

Arousal-hyposlert
0.5.2.5 hr 2710 0710 0710
7d 0716 1710 1710
1% o 1710 0710 1710

Rears (rears/min)
pre-dose
0.5-2.5 hr
7d
14 d

Touch response~fregzes when
touched
0.5-2.% hr

7d
16 d

=N =3 ']
S g,
e e
(=X - %~

Teit flick latemcy (sec)
pre-dose
0,5+2.5 hr
7d
14 o

D ot alh e
ol &0f B~ P
e v o8 @
Ot S 03
[
ol W e B
2 8w
L ¥ Y-
ol il
SRS
> e ow
- Rl X
¥ 2 b s
STy
e & s @
(=1 - 2%
ol el il el
:ubbu
® & »
o g =~ B
LN
e B b b
e & x o
PP = B O
L Y
Lo Pod ot
s e o«
CF i £ O
5 D 28
wi Pod G B
e e
[ ¥ W TP

Forglimb Grip Strergth (g)
pré-dose
0.%-2.5% hr
7d

14 d

g3eg
2852
PEE$
33T,
BI38
g233

psg

[- 3
ol
W
Y

Righting refles-uncoordinated
pre-dose
0.5-2.% hr
7d
14 d
Righting refles~iends on side
25-2.9 he
7d
16 d

fighting reflen=lents on beck
g.i-z.s hr

14 4

R AT N | b DA AT N S
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Table 3b (continued)

Incidence or Magnitude (mwen & 5.0.) of Observation by Dose Levsl (mgskg)

Positive
Parssmter o0 00 1200 control

0/10 0/10 1710 (1*® 5710 (13 0/10
0/10 0710 6/10 0/10 4710 (1)
0/10 0710 0710 0/10 2710 ¢1)

Other Sigre ‘ - o
0.5-2.5 hr 0710 3/1o 9710 10710 b/10
Td 0710 0710 1/10: 0/10 /10
14 d 0710 0710 Al 0s10 8710

Hirndlind grip stiength ()
pre-doas 361 ¢ 48 338 & &8 3oa 2 88 330 ¢ 82 3362 77
0.5-2.5 hr 566 & 8% 550 & 110 589 ¢ 92 508 « Tv ek ¢ 92
7d 7e6 2 111 Ti6 = T4 7688 = 91 Té6 & 116 513 & 137
16 d B&E ¢ 159 816 2 101 845 ¢ 157 B74 & 149 589 ¢ 133

bata a:tnctod from Study Wdd 686-177, Tebles 4B, 4G, 58, 5C, 51, 54, 68, 6F, &G, TA, 7C, snd T0
Hoa i

© Valuss in parentheses indicate degree of impmirment (0 = normal, 1 = slightly impaired,
2 = moderately impeired, srdd 3 » severely impaired).
Animal becafie rigld upon dropping ( "ghting reflex) srd in some cases, touch resporms.
kepeated wumcle contrections of dorsal surface,
Aniwsl tremored (brisfly) immediately after dropping {(righting reflen).

Significantly different from contreis; p 3 0.0%

ED_005172C_00001752-00014
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Table 4a. Locomotor Actlivity Data for Male Rats
Given Technical Dicamba by Gavage®b

Activity Counts (mean 2 $.0.) by Dose Level (mg/kg)

Interval :?r:tﬁ- i:ia

pre-dosg
0.5-2.5 he
7d
144

$-1¢ min
pre-dose
0.5-2.5 hr
7d

14d

E3n3

pre-dose
0.5-2.% he
7d
14d

FreR

i sanld

20 m
pre-dose

0.5-2.5 hr

7d

Y4d

¢1-23 min
pre-dose
0.52.5 hr
7d
T4d

8Ny
S8=g
B3

ol

Saduwi

3 P
LN
S R

pre-dose
0.5-2.% br
7d
14d

S i
"W B
[
23¥E

=113 o

pre-dose
0.52.5 hr
7d
144

Y80
gEUz
W b 0 b
&5=2%
L B Y
gosz

pre-dose
0.9-2.9 hr
7d

1id

-
L7

Lo 1"
b e
e
L]

ALY,
gguﬂ
L N}
S B LR e
-

il

Bl
g8
M w e B
sy
ey

: Date extrecter from Study WMk 686-177, Table 9
B = 10 for all Eroupm encapt the 1, -Inhlnformichl-OmﬁnTuﬂM.

* tignificently gifferemt frem eortrel; p 2 0.05

el SRR A IR etk

e wad
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Table 4b, Locomotor Activity Data for Female Rats 593
Civen Technical Dicamba by Gavage®:P 010669.

Activity Counts (mman & $.D.) by Dose Level (mp/kg)

intarval

1-5 min
pre-dose
0.5-2.5 hr
io
téd

pr--ge'
0.5-2.%
d
14a

11-1% min
pre-doge
0.5-2.5 hr
7d
Yed

16 i
pre-doss
0.5-2.5
7d
Yaet

3%

EHEE BRER

sazd

[
Y o ool
2683
R 2 b W

pre-dose
0.5-2.5
7d
{6d

2523

] andl oodl
SdnE BEER

andl

pre-dose
0.5-2.5
7d
t4d

0.5-2.%
74
144

pro-aﬁt
0.5-2.5 b
7d
16d

s
Pob
g
b

L Y
-
a-.

(=3
[ ]

¥

B b 8 B

ZR&2  Bang sizg

[
-t
-t
&

: h:; eatrected from Study WeA 6B4-177, Teble 9
B=

* significently different from control; p s 0.08
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Table 5a. Auditory Response Data for Male Rats 01065?
Given Technical Dicamba by Gavage®:® :

Auditory Resporss Velues (mesn ¢ $.D.) by Dose Level (mg/ky)

Pogitive
Parsseter 300 &00 1200 eontroal

gontrol-ng stimuiug

Haximm smplitude of mumcle response (aw)
pre-dose
0.5-2.5 hr
7d

1% d

]
suy
@ be B g

Time to resch meximm smplitude (ms)
pre-dose

5.
d
d

2.5 ke

1

L Y.

gN-—'"
L

Average smplitude of muscle resporse
pré-dose
0.%5-2.5 hr
7d
4 d

Wy B8
[N
R Bl o Gl
L h ]

Hith Stimlus-tone
Bazimm amplitude of muscle resporse
pre-dose
0.5:-2.% hr
Td
1%

2
ey
B B B B

928 ¢ 727 1022 2
0 2 416 770 »
1519 ¢ &0 1692 1
1318 & 1085 1684 2

gu%

Time t0 resch saximm smplitude (ms)
pre-dose
0.5-2.5 hr
7d
16 d

e g
p -2 B Y]

Average smplitude of mumcle response
r¢-done 135 : &2
160 ¢ &8
7d 23 2 76
214 2 120

: Data sntracted from Study WA 686-177, Teble 8
H = 10 for all groups except the 1200 mp/kp maiea for which =9 ondeys 7 ard 14.

* Significantly different from emtiol; p § 0.09

y
|77

Fhe L Cwioa. o T R P CT"
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Table 5b. Auditory Response Data for Female Bats
Given Technir 1l Dicamba by Cavage®

Auditory Resporme Veluss (mesn 2 $.0.) by bose Level (mp/kg)

Pogitive
Paramater 300 600 1200 control

Songrol-no stimilug
Meximam suplitude of mmcle resporde (Bv)

pre-dose
0.5'2.5 he
7d

16 o

Time to resch saximm wmplitude (me)
pra-dose
0.5-2.5 hr
7a

14 d

Average mwplitude of mmcle resporse (ev)
pre-dose
0.5-2.% hr
7d

1% d

Hith Btimilus-tone
Haximm amplitude of mumcly résporme (Bv)
pre-dose ;g )
&

1049 2
1243 2

33§

Timt to reach maxims sEplitude (me)
pre-dose

[
~& 3
ol ol

BB B = o
L ] vl
80

Aversge smplitude of muscle resporae (mv)
gro-dou
52,5 hr
7d
14 d

-y i
w3
B & 1 B8
=} 3 -1

: Dltn‘;xtrnctld from tuly Mt 685-977, Teble 8
Ha

* significently different from comtrol; p £ 0.08
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Unless noted below, all effects were observed only on the day of
dosing. 1In the home cages at 0.5-2.5 hours after dosing, rats
showed slight impairment of respiration and rigidity upon
handling. The incidence of these observations increazed with
dose. Males showed slight impairment of respiration at all doses
and rigidicy at 600 and 1,200 mg/kg. Females showed slight
impairment of respiration at 600 and 1,200 mg/kg and rigidity at
all doses. -

In the open field at 0.5-2.5 hours after dosing, both male and
female rats given dicauba showed a raised posture, slight-to-
moderate impairment of gait, freezing when proddsd, and an
impaired righting reflex. Males showed decreased arcusal and a
statistically significant decrease in the number of rears/minute.
At the lower doses, the primary effect on the righting reflex was
that it appeared uncoordinated, but at higher doses, landing on
the side or back were more frequently observed. Several animals
became rigid upon dropping in the righting reflex test and/or the
touch response test. The incidence and/or severity of these
signs increased with dose, With the exception of raised posture
{(observed in males only at the two highest doses) these signs
were observed at all doses.

In the performance testing at 0.5=-2.5 hours after dosing, males
showed significantly increased tall flick latency at 600 and
1,200 mg/kg and significantly decreased forelimb grip strength at
all doses when tested, The decrease in forelimb grip strength
was also observed at the high dose on day 7. These effects were
not observed in females. Hindlimb grip strength was not
significantly affected in males or females, but there was a trend
towird decreasing strength with increasing dose in males.

Testing for landing feot splay was impaired by the tendency of
animals to become rigld upon being dropped. However, animals
that were successfully tested showed no significant effects on
foot splay.

Locomotor activity was significantly decreased in both males and
females at the mid and high doscs on the day of dosing. The
locomotor activity of mid-dose animals was significantly lower
tnan controls for the first 10 minutes of recording and remained
slightly, but not significantly, lower than controls for an
additional 10-13 minutes. The locomotor activity of high-dose
animals was significantly lower than controls for the first
15-20 minures of recording and slightly, but not significantly,
lower than controls for an additional 10 minutes. Beyond

20 minutes of recording, the activity of controls had decreased
to a level below which differences were difficult to observe,
particularly in males.

Animals at the highest dose showed significant impairment in the
auditory startle response. The maximum and average amplitudes of
the muscle response to a tone stimulus were significantly
decreased in males at the day-7 test and in females when tested
on the day of dosing. These amplitudes were also slightly, but

. }q/
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not significantly, lower than controls when tested at other
intervals. Males also showed a significant increase in the time
to reach maximum amplitude following stimulation at the day-7
test. At 1,200 mg/kg, peak muscle tone (males) and average
muscle tone (males and females) during the habituation peried
were significantly lower than controls when tested on the day of
dosing.

Many of the effects observed in rats following dosing with
dicamba were not observed following acrylamide dosing. Such
effects included rigidity, raised posture, decreased arousal,

- freezing movement when touched, increased rail flick latency,
impaired righting reflex, decreased locomotor activity, impaired
startle response, In addition, effects observed following dosing
with either agent (i.e., impaired gait, decreased forelimb grip
strength, impaired respiration) showed different time courses.
The effects seen with dicamba were generally seen only on the day
of dosing, whereas effects seen after acrylamide were not
observed until day 7. These differences between dicamba and
acrylamide indicate that the nature of the neurclogical changes
caused by the two agents was probably different.

Sacrifice and Pathology

All surviving animals were sacrificed by intraperitoneal injection of
sodium pentobarbital between study days 15 and 18. Prior to
sacrifice, 6 rats/sex/group received a whole-body perfusion with
physiological saline followed by buffered glutaraldehyde/
paraformaldehyde solution. An extra male each at 0, 600, and

1,200 mg/kg were perfused because of concerns regarding the quality
of the perfusion in at least 1 male at these doses. Necropsies were
conducted on all animals, including the male at 1,200 mg/kg that died
on the day of dosing. Tissues marked with an "X" below were
preserved in 10% neutral buffered formalin uvr appropriate fixative
and were exsmined histologically in all perfused vehicle control,
high-dose, and positive contrel animals. All tissues except the
sclatic, sural, and tibial nerves were embedded in paraffin,
sectioned, and stained with hematoxylin and eosin, The sciatic,
sural, and tibial neives were embedded in plastic (glycol
methacrylate), sectioned, and stained with toluidine blue 0.
Longitudinal sections of these nerves were stained with luxol fast
blue and counterstained with periodic acid-Schiff stain. In
addition, the lung, pituitary, mid-thoracic spinal cord, eyes, and
anterior tibialis and gastrocnemius muscles were preserved and
examined macroscopically in all animals.

ED_005172C_00001752-00020
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Central Nervous Tissues Peripheral Nervous Tissues

Forebrain Gasserian ganglia
Center of cerebrum Cervical dorsal root ganglia
Midbrain Lumbar dorsal root ganglia
Cereballum Dorsal and ventral root
Pons fibers (cervical lesvel)
Medulla oblongata Dorsal and ventral root
Lumbar spinal cord ' f:bars (lumbar level)
Cervical spinal cord Proximal sciatic nerve
Lumber dorsal root ganglia Sural nerve

Tibial nerve

PCPC DL DE DE DS G G

(a) Macroscoplc examination

No treatment-related effects were observed at gross necropsy in
either dicamba- or acrylamide-treated rats.

Microscopic examination

No treatment-related effects were observed upon histopathological
examination of nervous system tissues from dicamba-treated rats.
Positive contreol rats showed minimal-to-moderately severe axonal
degeneration in the sural and tibial nerves of several animals.

B, DPISCUSSION

Review of the final report and supporting data indicates that the conduct
and design of the srudy were adequate and the reporting of the results was
accurate. The data demonstrate transient (observed only on the day of
desing), dose-related effects on neurobehavioral parameters. 1In the home
cage, the only effect apparent was a slight impairment of respiration at
all doses on the day of dosing. However, when the animals were removed
from the home cage and placed in an open field on the day of dosing, rats
of both sexes showed rigidity in response to handling, prodding, and
dropping, freezing of movement when touched, decreased arousal and fewer
rears/minute compared to controls, and impairment of gait and righting
reflex at all doses. Males at all doses also showed significantly
decreased forelimb grip strength. At the two highest doses, locomotor
activity was also significantly decreased in both sexes and males showed a
raised posture and increased tail flick latency. At the highest dose,
both males and females showed a decreased startle response to an auditory
stimulus. By day 7 of the study, most responses had returned to control
levels with the exception of the decrease in forelimb grip strength and
impairment of the startle response in high-dose males which were still
apparent at day 7. By day 14 of the study, no significant differences
were observed between treated and control animals. Histopathological
analyses of nervous system tissues showed no significant lesions.

The effects observed after dicamba exposure may be contrasted with those
observed after exposure to the positive control (acrylamide). While a faw
effects such as impaired gait, decreased forelimb grip strength, and
minimally impaired respiration were observed in both dicamba- and positive
control-treated rats, many effects were not observed in both groups. For
example, positive controls did not show rigidity, raised posture,

18 %//
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decreased arousal, freezing movement when touched, increased tall flick
latency, impaired righting reflex, or decreased locomotor activity. Also,
histopathological changes ssen in positive control animals (minimal-te-
moderately severe peripheral nerve degeneration) were not observed in
dicamba-treated rats, These differences indicate that the basic
neurclogical changes occurring in these twoe groups of animals may have
been different. Despite these differences, the choice of acrylamide as
the positive control was appropriate as this chemical is typically used to
show periphera. nerve damage. Use in this study enabled the authorsz to
conclude that no paripheral nerve damage occurred as a result of exposure
to dicamba. Future tests of neurotoxicity should also include a centrally
acting agent to assist in evaluating effects on central nervous system
funcrion.

The behavioral changes noted above were generally observed in the absence
of significant effects on body weight or food consumption. Only high-dose
males showed significant decreases in body weight, body weight gain, and
food consumption. The effects on body weight gain and food consumption
were observed during the first week of the study.

The LOEL for behavioral effacts of dicamba is 300 mg/kg. This study
satisfies the guideline requirements for an acute neurotoxicity test in
rodents and is classified as Core Minimuwa because although a good dose-
response was observed, no NOEL was determined.
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